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B lymphocyte stimulator (BLyS), also known as B cell--activating factor, is a potent B cell survival and differentiation factor [1](#art40049-bib-0001){ref-type="ref"}, [2](#art40049-bib-0002){ref-type="ref"}, [3](#art40049-bib-0003){ref-type="ref"}, [4](#art40049-bib-0004){ref-type="ref"}, [5](#art40049-bib-0005){ref-type="ref"}. Its overexpression drives systemic lupus erythematosus (SLE)--like disease in mice [6](#art40049-bib-0006){ref-type="ref"}, [7](#art40049-bib-0007){ref-type="ref"}, [8](#art40049-bib-0008){ref-type="ref"}. BLyS is also associated with SLE in humans [9](#art40049-bib-0009){ref-type="ref"}, [10](#art40049-bib-0010){ref-type="ref"}, [11](#art40049-bib-0011){ref-type="ref"} and correlates with disease activity [12](#art40049-bib-0012){ref-type="ref"}, [13](#art40049-bib-0013){ref-type="ref"}. Pharmacologic neutralization or genetic elimination of BLyS successfully treats and/or prevents murine SLE [6](#art40049-bib-0006){ref-type="ref"}, [14](#art40049-bib-0014){ref-type="ref"}, [15](#art40049-bib-0015){ref-type="ref"}.

Intravenous (IV) administration of belimumab, a recombinant human monoclonal antibody that binds to and inhibits the biologic activity of BLyS [16](#art40049-bib-0016){ref-type="ref"}, was shown in 2 large, multicenter, randomized, double‐blind, placebo‐controlled trials in patients with SLE (the Study of Belimumab in Subjects with SLE 52‐week trial \[BLISS‐52\] and the BLISS 76‐week trial \[BLISS‐76\]) to be safe and efficacious at a dose of 10 mg/kg in combination with standard SLE therapy [17](#art40049-bib-0017){ref-type="ref"}, [18](#art40049-bib-0018){ref-type="ref"}. IV administration of belimumab was subsequently approved by the US Food and Drug Administration and the European Medicines Agency for the treatment of patients with active, autoantibody‐positive SLE who are receiving standard SLE therapy, including corticosteroids, antimalarials, immunosuppressants, and nonsteroidal antiinflammatory drugs [19](#art40049-bib-0019){ref-type="ref"}, [20](#art40049-bib-0020){ref-type="ref"}.

The approval of a drug for SLE was a breakthrough; however, the IV route of administration poses challenges for some patients. Patients must visit a clinic or infusion center every 2 weeks for the first 3 doses and then every 4 weeks thereafter [21](#art40049-bib-0021){ref-type="ref"}, thereby incurring substantial costs in time for travel to/from the drug‐administering site, time for the infusion itself, and time for postinfusion monitoring. In addition, substantial financial expenses related to clinic personnel and supplies are incurred.

The ability to administer subcutaneous (SC) belimumab away from the clinic would largely eliminate these costs and thereby enhance treatment options for patients with SLE. Indeed, more patients chose SC treatment over IV treatment in a study of patients with rheumatoid arthritis, with a decreased need to travel to receive an infusion being an influential factor [22](#art40049-bib-0022){ref-type="ref"}.

A liquid formulation of belimumab has been developed, along with a prefilled syringe and an autoinjector device for administering belimumab SC. In a single‐dose study, healthy volunteers self‐administered belimumab 200 mg SC using the prefilled syringe or the autoinjector device; both injection devices demonstrated good usability, reliability, and safety [23](#art40049-bib-0023){ref-type="ref"}. The 200 mg SC dose was selected in order to achieve a target belimumab steady‐state area under the curve exposure following SC administration similar to that obtained with 10 mg/kg IV every 4 weeks [24](#art40049-bib-0024){ref-type="ref"}, [25](#art40049-bib-0025){ref-type="ref"}.

The objectives of the present study were to evaluate the efficacy, safety, and tolerability of belimumab SC administered via prefilled syringe in patients with active, autoantibody‐positive SLE. Our findings are presented below.

PATIENTS AND METHODS {#art40049-sec-0006}
====================

Study design and patient population {#art40049-sec-0007}
-----------------------------------

This was a 52‐week randomized, double‐blind, placebo‐controlled study (BLISS‐SC ID BEL112341; [ClinicalTrials.gov](http://ClinicalTrials.gov) ID NCT01484496) carried out at 177 sites in 30 countries in North, Central, and South America, Eastern and Western Europe, Australia, and Asia between November 2011 and February 2015. All study patients provided written informed consent prior to enrollment. The study and all protocols were institutional review board--approved and were conducted in accordance with the Declaration of Helsinki, 2008 [26](#art40049-bib-0026){ref-type="ref"}.

Patients ≥18 years of age were required to have a diagnosis of SLE according to the American College of Rheumatology criteria [27](#art40049-bib-0027){ref-type="ref"}, with antinuclear antibodies and/or anti--double‐stranded DNA (anti‐dsDNA) antibodies and a score of ≥8 on the Safety of Estrogens in Lupus Erythematosus National Assessment (SELENA) version of the SLE Disease Activity Index (SLEDAI) at screening (range 0--105) [28](#art40049-bib-0028){ref-type="ref"}. Those with severe lupus kidney disease (proteinuria \>6 gm/24 hours or equivalent according to a spot urinary protein‐to‐creatinine ratio or a serum creatinine level \>2.5 mg/dl) or severe central nervous system (CNS) lupus were excluded.

Patients were randomized 2:1 to receive weekly doses of belimumab 200 mg or placebo administered SC with a prefilled syringe in addition to stable doses of standard SLE therapy. No loading dose was used. Randomization was stratified by a screening SELENA--SLEDAI score (≤9 versus ≥10), complement level (those with versus those without low C3 and/or C4), and race (black versus non‐black). Patients must have received a stable SLE medication regimen for at least 30 days prior to enrollment. Background SLE medications were restricted, such that patients who received a protocol‐prohibited medication or a dosage that exceeded the protocol‐defined limits were deemed to have failed treatment and were analyzed as nonresponders from the date of treatment failure through week 52. The first and second SC doses of study drug were carried out at the study site under supervision; at the investigator\'s discretion, patients or caregivers could then administer subsequent doses at home. The injection site was rotated weekly between the abdomen and the thigh. Patients recorded in a logbook the date, injection site, and amount of dose administered.

End points and assessments {#art40049-sec-0008}
--------------------------

The primary end point was the SLE Responder Index (SRI4) response rate at week 52 [29](#art40049-bib-0029){ref-type="ref"}. The SRI4 is a composite index requiring a ≥4‐point reduction in the SELENA--SLEDAI score, no worsening (increase of \<0.3 from baseline) in the physician\'s global assessment (on a 0--10‐cm visual analog scale), and no new British Isles Lupus Assessment Group (BILAG) A organ domain score or 2 new BILAG B organ domain scores at week 52 compared with baseline. On sensitivity analyses, the primary end point at week 52 was also repeated for the completer and per‐protocol populations.

The end points that supported the primary end point included the SRI4 by visit, SRI4 components by visit, and the SRI5--8 by visit. The definition of SRI5--8 was the same as that of SRI4, except with increasingly higher thresholds for SELENA--SLEDAI score reduction of 5--8 points. The time to first SRI4 that was maintained through week 52 was also assessed. The SRI4 response and change from baseline in SELENA--SLEDAI score, excluding the anti‐dsDNA and complement components, were analyzed post hoc.

Key secondary end points were time to first severe flare (as measured by the SLE flare index, modified to exclude the single criterion of increased SELENA--SLEDAI score to \>12) [30](#art40049-bib-0030){ref-type="ref"}, [31](#art40049-bib-0031){ref-type="ref"}, [32](#art40049-bib-0032){ref-type="ref"} and reduction in corticosteroid dosage (percentage of patients among those receiving \>7.5 mg/day at baseline who experienced a mean dosage reduction of ≥25% from baseline to ≤7.5 mg/day during weeks 40--52).

Other prespecified corticosteroid use end points included the percentage of patients with any increase in corticosteroid use, the percentage of patients whose dosage was reduced from \>7.5 mg/day at baseline to ≤7.5 mg/day, and cumulative corticosteroid dose.

The SRI4 was analyzed across subgroups, including the baseline SELENA--SLEDAI score (≤9 and ≥10), race (black and non‐black), baseline corticosteroid use (receiving and not receiving corticosteroids), and body weight quartiles (\<55.05 kg, ≥55.05 kg to \<65.15 kg, ≥65.15 kg to \<78.25 kg, and ≥78.25 kg). Subgroup analyses were also completed post hoc for Hispanic or Latino patients. Mean change from baseline in the Functional Assessment of Chronic Illness Therapy--Fatigue (FACIT‐Fatigue) score (range 0--52) [33](#art40049-bib-0033){ref-type="ref"} and the percentage of patients with an improvement in the FACIT‐Fatigue score of ≥4 (minimal clinically important difference) were analyzed by visit (weeks 4, 8, 12, 24, 36, and 52).

The time to first renal flare over 52 weeks was analyzed among patients with baseline proteinuria \>0.5 gm/24 hours. Renal flare was defined as the reproducible development (i.e., confirmed at the subsequent clinical visit) of 1 or more of the following 3 features: 1) an increase in 24‐hour urinary protein to \>1,000 mg if baseline was \<200 mg or to \>2,000 mg if baseline was 200--1,000 mg or to more than twice a baseline value of \>1,000 mg; 2) a decrease in the glomerular filtration rate of \>20%, accompanied by proteinuria (\>1,000 mg/24 hours), hematuria (≥4 red blood cells \[RBCs\]/high‐power field \[hpf\]), and/or cellular (RBC and white blood cell) casts; and 3) new hematuria (≥11--20 RBCs/hpf) or a 2‐grade increase in hematuria compared with baseline, associated with \>25% dysmorphic RBCs, glomerular in origin, and accompanied by an 800‐mg increase in 24‐hour urinary protein level or new RBC casts [34](#art40049-bib-0034){ref-type="ref"}.

Safety was evaluated by adverse event (AE) reporting, laboratory parameters, and immunogenicity testing. AEs were coded according to the Medical Dictionary for Regulatory Activities system organ class and preferred term. A serious AE (SAE) was defined as an AE that resulted in any of the following outcomes: death, was life‐threatening (i.e., an immediate threat to life), inpatient hospitalization, prolongation of an existing hospitalization, persistent or significant disability/incapacity, congenital anomaly/birth defect, or was medically important (i.e., required treatment to prevent one of the medical outcomes above).

Blood samples for pharmacokinetic analyses were obtained from all randomized patients before the injection at weeks 0, 4, 8, 16, 24, and 52 and at the 8‐week follow‐up visit.

Statistical analysis {#art40049-sec-0009}
--------------------

A sample size of 816 (544 taking belimumab and 272 taking placebo) was calculated to provide at least 90% power at a *P* = 0.05 significance level, assuming the true treatment difference was 12% improvement (belimumab versus placebo) at week 52; the treatment difference was based on the response in the phase III belimumab IV studies [17](#art40049-bib-0017){ref-type="ref"}, [18](#art40049-bib-0018){ref-type="ref"}. The intent‐to‐treat (ITT) population was defined as all patients who were randomized and received at least 1 dose of study medication. A completer population (patients who completed 52 weeks of treatment) and a per‐protocol population (patients in the ITT who did not have a major protocol deviation) were included in the sensitivity analyses. The pharmacokinetic population included all patients who received at least 1 dose of study medication and who contributed at least 1 post‐belimumab pharmacokinetic sample.

A step‐down sequential testing procedure was used for the primary and 2 key secondary end points to control the overall Type I error rate (the incorrect rejection of a true null hypothesis). The prespecified sequence for assessing statistical significance (2‐sided α = 0.05) was as follows: 1) SRI4 response rate at 52 weeks; 2) time to first severe SLE flare; and 3) percentage of patients with a reduction in corticosteroid dosage. End points in this sequence could only be interpreted as being statistically significant if statistical significance was achieved by all prior tests. The proportion of patients with an SRI4 response at week 52 was compared between treatment groups using a logistic regression model. Analyses of other efficacy end points (all 2‐sided with a significance level of 0.05) were not subjected to a multiple comparison procedure. Patients who withdrew or were deemed to have failed treatment were analyzed as nonresponders in the primary analysis.

RESULTS {#art40049-sec-0010}
=======

Patient population {#art40049-sec-0011}
------------------

There were 836 patients in the ITT population, and 159 withdrew overall. The most common reasons for withdrawal were AEs, patient request, and disease progression/lack of efficacy (Figure [1](#art40049-fig-0001){ref-type="fig"}). The majority of patients were female (93.7% receiving belimumab, 95.7% receiving placebo), with a mean age of 38.6 years (38.1 years in the belimumab group, 39.6 years in the placebo group) and a mean/median baseline SELENA--SLEDAI score of 10.4/10.0 (10.5/10.0 in the belimumab group, 10.3/10.0 in the placebo group) (Table [1](#art40049-tbl-0001){ref-type="table-wrap"}). The majority of patients received corticosteroids at baseline (86.5% belimumab, 86.1% placebo), and approximately one‐third of patients received corticosteroids in combination with antimalarials. Almost half of the patients received immunosuppressants (43.9% belimumab, 48.9% placebo), with azathioprine being the one most commonly received (Table [1](#art40049-tbl-0001){ref-type="table-wrap"}). The mean ± SD self‐reported compliance with the SC injections was 96.4 ± 9.37% for belimumab and 96.4 ± 9.75% for placebo.

![Flow chart showing the disposition of the study patients from initial screening to the end of week 52. ITT = intent‐to‐treat; SC = subcutaneous.](ART-69-1016-g001){#art40049-fig-0001}

###### 

Demographic and clinical characteristics of the study patients at baseline, by treatment group[a](#art40049-note-0004){ref-type="fn"}

  --------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
                                                                         Placebo\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      Belimumab\
                                                                         (n = 280)                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                     200 mg SC\
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                       (n = 556)
  ---------------------------------------------------------------------- ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- ---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  Female, no. (%)                                                        268 (95.7)                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    521 (93.7)

  Age, mean ± SD years                                                   39.6 ± 12.61                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  38.1 ± 12.10

  Weight, mean ± SD kg                                                   69.5 ± 19.76                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  68.6 ± 18.15

  Enrollment by region, no. (%)                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        

  US                                                                     84 (30.0)                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                     153 (27.5)

  Americas, excluding US                                                 57 (20.4)                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                     115 (20.7)

  Western Europe/Australia/Israel                                        19 (6.8)                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      48 (8.6)

  Eastern Europe                                                         59 (21.1)                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                     129 (23.2)

  Asia                                                                   61 (21.8)                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                     111 (20.0)

  Race/ethnicity                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                       

  Hispanic or Latino                                                     80 (28.6)                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                     160 (28.8)

  Not Hispanic or Latino                                                 200 (71.4)                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    396 (71.2)

  Disease duration, median (range) years                                 4.6 (0--38)                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                   4.3 (0--35)

  SELENA--SLEDAI (range 0--105)[b](#art40049-note-0005){ref-type="fn"}                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 

  Mean ± SD                                                              10.3 ± 3.04                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                   10.5 ± 3.19

  Median (range)                                                         10.0 [4](#art40049-bib-0004){ref-type="ref"}, [5](#art40049-bib-0005){ref-type="ref"}, [6](#art40049-bib-0006){ref-type="ref"}, [7](#art40049-bib-0007){ref-type="ref"}, [8](#art40049-bib-0008){ref-type="ref"}, [9](#art40049-bib-0009){ref-type="ref"}, [10](#art40049-bib-0010){ref-type="ref"}, [11](#art40049-bib-0011){ref-type="ref"}, [12](#art40049-bib-0012){ref-type="ref"}, [13](#art40049-bib-0013){ref-type="ref"}, [14](#art40049-bib-0014){ref-type="ref"}, [15](#art40049-bib-0015){ref-type="ref"}, [16](#art40049-bib-0016){ref-type="ref"}, [17](#art40049-bib-0017){ref-type="ref"}, [18](#art40049-bib-0018){ref-type="ref"}, [19](#art40049-bib-0019){ref-type="ref"}, [20](#art40049-bib-0020){ref-type="ref"}, [21](#art40049-bib-0021){ref-type="ref"}, [22](#art40049-bib-0022){ref-type="ref"}   10.0 [2](#art40049-bib-0002){ref-type="ref"}, [3](#art40049-bib-0003){ref-type="ref"}, [4](#art40049-bib-0004){ref-type="ref"}, [5](#art40049-bib-0005){ref-type="ref"}, [6](#art40049-bib-0006){ref-type="ref"}, [7](#art40049-bib-0007){ref-type="ref"}, [8](#art40049-bib-0008){ref-type="ref"}, [9](#art40049-bib-0009){ref-type="ref"}, [10](#art40049-bib-0010){ref-type="ref"}, [11](#art40049-bib-0011){ref-type="ref"}, [12](#art40049-bib-0012){ref-type="ref"}, [13](#art40049-bib-0013){ref-type="ref"}, [14](#art40049-bib-0014){ref-type="ref"}, [15](#art40049-bib-0015){ref-type="ref"}, [16](#art40049-bib-0016){ref-type="ref"}, [17](#art40049-bib-0017){ref-type="ref"}, [18](#art40049-bib-0018){ref-type="ref"}, [19](#art40049-bib-0019){ref-type="ref"}, [20](#art40049-bib-0020){ref-type="ref"}, [21](#art40049-bib-0021){ref-type="ref"}, [22](#art40049-bib-0022){ref-type="ref"}, [23](#art40049-bib-0023){ref-type="ref"}, [24](#art40049-bib-0024){ref-type="ref"}

  Score of ≤9, no. (%)                                                   112 (40.0)                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    204 (36.7)

  Score of ≥10, no. (%)                                                  168 (60.0)                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    352 (63.3)

  Organ system involvement, no. (%)                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    

  Mucocutaneous                                                          248 (88.6)                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    487 (87.6)

  Musculoskeletal                                                        218 (77.9)                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    438 (78.8)

  Immunologic                                                            210 (75.0)                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    423 (76.1)

  Renal                                                                  41 (14.6)                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                     58 (10.4)

  Hematologic                                                            23 (8.2)                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      40 (7.2)

  Vascular                                                               18 (6.4)                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      46 (8.3)

  Cardiovascular and respiratory                                         18 (6.4)                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      29 (5.2)

  Constitutional                                                         3 (1.1)                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                       7 (1.3)

  Central nervous system                                                 2 (0.7)                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                       7 (1.3)

  Disease flare, no. (%)[c](#art40049-note-0006){ref-type="fn"}                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        

  At least 1 flare                                                       57 (20.4)                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                     92 (16.5)

  At least 1 severe flare                                                4 (1.4)                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                       8 (1.4)

  Physician\'s global assessment, mean ± SD\                             1.5 ± 0.45                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    1.6 ± 0.43
  (0--10‐cm VAS)                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                       

  FACIT‐Fatigue, mean ± SD (range 0--52)                                 32.1 ± 11.35                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  31.9 ± 12.17

  Medications, no. (%)                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 

  Corticosteroids only                                                   31 (11.1)                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                     59 (10.6)

  Immunosuppressants only                                                7 (2.5)                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                       10 (1.8)

  Antimalarials only                                                     16 (5.7)                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      44 (7.9)

  Corticosteroids and immunosuppressants only                            50 (17.9)                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                     88 (15.8)

  Corticosteroids and antimalarials only                                 93 (33.2)                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                     201 (36.2)

  Immunosuppressants and antimalarials only                              13 (4.6)                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      13 (2.3)

  Corticosteroids, immunosuppressants, and antimalarials                 67 (23.9)                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                     133 (23.9)

  Immunosuppressants                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                   

  Azathioprine                                                           58 (20.7)                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                     107 (19.2)

  Methotrexate                                                           39 (13.9)                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                     52 (9.4)

  Mycophenolate mofetil                                                  34 (12.1)                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                     70 (12.6)
  --------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

SC = subcutaneous; VAS = visual analog scale; FACIT‐Fatigue = Functional Assessment of Chronic Illness Therapy--Fatigue subscale.

Patients had a score of ≥8 on the Safety of Estrogens in Lupus Erythematosus National Assessment version of the Systemic Lupus Erythematosus Disease Activity Index (SELENA--SLEDAI) at screening (occurring within 35 days prior to baseline). A total of 39 belimumab‐treated patients and 24 placebo‐treated patients had scores that were \<8 at baseline (lowest score was 2).

Occurring during the screening period (day −35 to day 0).

SRI4 response {#art40049-sec-0012}
-------------

At week 52, 61.4% of belimumab patients were SRI4 responders compared with 48.4% for placebo (odds ratio \[OR\] 1.68 \[95% confidence interval (95% CI) 1.25--2.25\]; *P* = 0.0006) (Figure [2](#art40049-fig-0002){ref-type="fig"}A). The SRI4 response was significantly greater in the belimumab group as compared with the placebo group as early as week 16, and the significant difference was sustained up to week 52 (Figure [2](#art40049-fig-0002){ref-type="fig"}A). At week 52, more patients who received belimumab were SRI4 responders compared with placebo in both the completer population (n = 677) (72.9% versus 63.1%; OR 1.54 \[95% CI 1.07--2.20\]; *P* = 0.0185) and the per‐protocol population (n = 789) (61.9% versus 48.3%; OR 1.75 \[95% CI 1.29--2.37\]; *P* = 0.0003).

![**A,** Systemic Lupus Erythematosus Responder Index (SRI4) responses over time in patients randomized to receive placebo or belimumab 200 mg subcutaneously (SC). **B,** Percentage of patients with responses on the individual components of the SRI4 at week 52: the Safety of Estrogens in Lupus Erythematosus National Assessment version of the Systemic Lupus Erythematosus Disease Activity Index (SS), the physician\'s global assessment (PGA), and the British Isles Lupus Assessment Group (BILAG) domain, by treatment group. **C,** SRI5, 6, 7, and 8 responses over time in the 2 treatment groups. **D,** Time to first SRI4 response that was maintained through week 52 in the intent‐to‐treat population, by treatment group. **∗** = *P* ≤ 0.05; † = *P* ≤ 0.01; ‡ = *P* ≤ 0.001; § = *P* ≤ 0.0001.](ART-69-1016-g002){#art40049-fig-0002}

All components of the SRI4 showed statistical significance at week 52 (Figure [2](#art40049-fig-0002){ref-type="fig"}B). The immunologic, musculoskeletal, mucocutaneous, and vascular SELENA--SLEDAI organ systems improved significantly more in the belimumab group than in the placebo group at week 52 (data not shown). Improvement in the other organ systems (including renal) favored belimumab numerically, but the analyses in these other organ systems were limited by small sample sizes. Among patients with a BILAG A or B organ domain score at baseline, a significantly greater improvement was observed at week 52 in the belimumab group compared with the placebo group for the vasculitis, mucocutaneous, and musculoskeletal organ domains, but not the other organ domains.

Compared with the placebo group, the SRI5 response was significantly greater in the belimumab group from week 12 through week 52 (Figure [2](#art40049-fig-0002){ref-type="fig"}C). The SRI6, SRI7, and SRI8 responses were significantly greater from week 8 through week 52 (*P* ≤ 0.0001 for each comparison at week 52). The median time to first SRI4 response that was maintained through week 52 was 235.0 days (interquartile range \[IQR\] 85.0--not calculable) for belimumab and 338.0 days (IQR 141.0--386.0) for placebo (hazard ratio \[HR\] 1.48 \[95% CI 1.21--1.81\]; *P* = 0.0001) (Figure [2](#art40049-fig-0002){ref-type="fig"}D).

When the anti‐dsDNA and complement components of the SELENA--SLEDAI were excluded from the composite score (post hoc analysis), the SRI4 response rate was significantly greater in the belimumab group as compared with placebo (59.6% versus 48.0%; OR 1.58 \[95% CI 1.18--2.13\]; *P* = 0.0023). The least squares mean ± SEM change from baseline in the SELENA--SLEDAI score (excluding anti‐dsDNA and complement components) at week 52 was not significantly different between treatment groups (−3.96 ± 0.246 for belimumab, −3.47 ± 0.295 for placebo; *P* = 0.0997).

Time to severe flare {#art40049-sec-0013}
--------------------

Patients who received belimumab were 49% less likely to experience severe flare as compared with placebo across the 52 weeks of study (HR 0.51 \[95% CI 0.35--0.74\]; *P* = 0.0004). Among patients experiencing a severe flare, the median time to severe flare was 171.0 days (IQR 57.0--257.0) for belimumab (n = 59 \[10.6%\]) versus 118.0 days (IQR 62.0--259.0) for placebo (n = 51 \[18.2%\]) (Figure [3](#art40049-fig-0003){ref-type="fig"}). The risk of any flare was also significantly lower in the belimumab group compared with placebo (60.6% versus 68.6%; HR 0.78 \[95% CI 0.65--0.93\]; *P* = 0.0061).

![Time to severe flare in patients randomized to receive placebo or belimumab 200 mg subcutaneously (SC). The probability of experiencing a severe flare, according to the Systemic Lupus Erythematosus Flair Index (SFI), is plotted against the time since the first dose of study drug.](ART-69-1016-g003){#art40049-fig-0003}

Changes in corticosteroid dosage {#art40049-sec-0014}
--------------------------------

At baseline, 335 patients in the belimumab group and 168 in the placebo group were receiving corticosteroids at a dosage of \>7.5 mg/day (60.2% of patients overall) and were eligible for this analysis. More patients who received belimumab were able to reduce their corticosteroid dosage by ≥25%, to ≤7.5 mg/day, during weeks 40--52 as compared with placebo (18.2% versus 11.9%), although this difference did not achieve statistical significance (OR 1.65 \[95% CI 0.95--2.84\]; *P* = 0.0732). Fewer patients in the belimumab group (8.1% \[45 of 556\]) than in the placebo group (13.2% \[37 of 280\]) had an increase in corticosteroid dosage through to week 52 (OR 0.55 \[95% CI 0.34--0.87\]; *P* = 0.0117); the differences were significant from week 20 to week 52, with the exception of week 32. The proportion of patients who had a corticosteroid dosage reduction from \>7.5 mg/day at baseline to ≤7.5 mg/day at week 52 was 20.0% (67 of 335) in the belimumab group and 14.3% (24 of 168) in the placebo group (*P* = 0.1181). There was a difference of 633.50 mg in the mean ± SD cumulative dose of corticosteroids over 52 weeks (3,933.8 ± 3,660.76 for belimumab and 4,567.3 ± 5,981.53 for placebo; *P* = 0.4299).

Subgroup responses at week 52 {#art40049-sec-0015}
-----------------------------

Results of the subgroup analyses are summarized in Figure [4](#art40049-fig-0004){ref-type="fig"}, which includes the number of patients in each subgroup. At week 52, significantly more patients with baseline SELENA--SLEDAI scores of ≥10 who received belimumab were SRI4 responders compared with those who received placebo. There was a trend toward an increase in SRI4 responders for belimumab versus placebo among patients with baseline SELENA--SLEDAI scores of ≤9, although this did not reach statistical significance (Figure [4](#art40049-fig-0004){ref-type="fig"}).

![Systemic Lupus Erythematosus Responder Index (SRI4) subgroup responses at week 52 in patients randomized to receive belimumab 200 mg subcutaneously (SC) versus placebo. Bars illustrate the odds ratios (ORs) and 95% confidence intervals (95% CIs) that are given at the right. Broken vertical line indicates the overall OR. SRI = Systemic Lupus Erythematosus Responder index; SS = the Safety of Estrogens in Lupus Erythematosus National Assessment version of the Systemic Lupus Erythematosus Disease Activity Index.](ART-69-1016-g004){#art40049-fig-0004}

The SRI4 response among non‐black patients who received belimumab was statistically significantly higher than that among non‐black patients who received placebo (OR 1.75 \[95% CI 1.29--2.39\]; *P* = 0.0004) (Figure [4](#art40049-fig-0004){ref-type="fig"}). Among the black patients, the week 52 SRI4 response was numerically higher for belimumab than for placebo, but the difference did not achieve statistical significance. Post hoc analyses showed that 73.8% (118 of 160) of Hispanic or Latino patients receiving belimumab experienced an SRI4 response at week 52, compared with 50.0% (40 of 80) of those receiving placebo (*P* = 0.0003). Among patients of non‐Hispanic or Latino ethnicity, 56.3% (belimumab) and 47.7% (placebo) of patients were responders (*P* = 0.0407). While those receiving belimumab in both ethnic groups reported statistically significant improvements at week 52 (compared with placebo), the numerical difference was greater in the Hispanic or Latino group.

In the third and fourth quartiles for baseline body weight, significantly more patients who received belimumab were SRI4 responders than patients who received placebo (Figure [4](#art40049-fig-0004){ref-type="fig"}). For the first and second quartiles, the differences between treatment arms did not achieve statistical significance.

The SRI4 response at week 52 was significantly greater in belimumab‐treated patients who were receiving corticosteroids at baseline compared with placebo‐treated patients receiving corticosteroids at baseline (Figure [4](#art40049-fig-0004){ref-type="fig"}). There was no significant difference in SRI4 response at week 52 between belimumab and placebo among patients who were not taking corticosteroids at baseline.

FACIT‐Fatigue scores {#art40049-sec-0016}
--------------------

Scores on the FACIT‐Fatigue scale improved over time in both treatment groups. The mean change from baseline was significantly greater in the belimumab group as compared with the placebo group at weeks 8, 36, and 52 (adjusted mean change at week 52 was 4.4 versus 2.7; *P* = 0.0130) but not at weeks 4, 12, and 24. The percentage of patients with an improvement in the FACIT‐Fatigue score of ≥4 also generally increased over time. At week 52, more patients who received belimumab had an improvement of ≥4 compared with placebo (44.4% versus 36.1%; OR 1.42 \[95% CI 1.05--1.94\]; *P* = 0.0245).

Time to first renal flare {#art40049-sec-0017}
-------------------------

Fewer patients with baseline proteinuria \>0.5 gm/24 hours in the belimumab group (11 of 99) had a renal flare compared with those in the placebo group (13 of 48) (11.1% versus 27.1%; HR 0.40 \[95% CI 0.18--0.90\]; *P* = 0.0272). The median time to first renal flare for patients with baseline proteinuria \>0.5 gm/24 hours who experienced a flare was 83.0 days (IQR 33.0--192.0) for belimumab versus 113.0 days (IQR 85.0--229.0) for placebo. In the overall population, fewer patients in the belimumab group had a renal flare as compared with placebo, although this difference was not statistically significant (4.7% versus 7.5%; HR 0.57 \[95% CI 0.32--1.01\]; *P* = 0.0532). All first renal flares had occurred by week 40 and week 48 in the belimumab and placebo groups, respectively.

Safety {#art40049-sec-0018}
------

Overall, 449 patients in the belimumab group (80.8%) and 236 patients in the placebo group (84.3%) experienced at least 1 AE (Table [2](#art40049-tbl-0002){ref-type="table-wrap"}). The most common types were infections and infestations. SAEs were reported for 10.8% and 15.7% of patients, respectively. The most common types were infections and infestations, renal and urinary disorders, and nervous system disorders. Treatment‐related AEs were reported for 31.1% of the belimumab group and 26.1% of the placebo group. For further details, see Supplementary Tables S1 and S2 (available on the *Arthritis & Rheumatology* web site at <http://onlinelibrary.wiley.com/doi/10.1002/art.40049/abstract>).

###### 

Summary of AEs reported during the study[a](#art40049-note-0007){ref-type="fn"}

  ----------------------------------------------------------------------------------------------------------------------
                                                                                               Placebo\     Belimumab\
                                                                                               (n = 280)    200 mg SC\
                                                                                                            (n = 556)
  -------------------------------------------------------------------------------------------- ------------ ------------
  All AEs by system organ class                                                                             

  AEs[b](#art40049-note-0008){ref-type="fn"}                                                   236 (84.3)   449 (80.8)

  Infections and infestations                                                                  159 (56.8)   308 (55.4)

  Gastrointestinal disorders                                                                   68 (24.3)    125 (22.5)

  Musculoskeletal and connective tissue disorders                                              66 (23.6)    124 (22.3)

  Nervous system disorders                                                                     53 (18.9)    111 (20.0)

  Skin and subcutaneous tissue disorders                                                       60 (21.4)    80 (14.4)

  SAEs[c](#art40049-note-0009){ref-type="fn"}                                                  44 (15.7)    60 (10.8)

  Infections and infestations                                                                  15 (5.4)     23 (4.1)

  Renal and urinary disorders                                                                  7 (2.5)      8 (1.4)

  Nervous system disorders                                                                     6 (2.1)      8 (1.4)

  Treatment‐related AEs                                                                        73 (26.1)    173 (31.1)

  AEs resulting in study discontinuation                                                       25 (8.9)     40 (7.2)

  AEs of special interest                                                                                   

  Malignancies                                                                                 1 (0.4)      2 (0.4)

  Postinjection systemic reactions[d](#art40049-note-0010){ref-type="fn"}                      25 (8.9)     38 (6.8)

  Serious                                                                                      0            0

  Serious delayed nonacute hypersensitivity reactions[d](#art40049-note-0010){ref-type="fn"}   1 (0.4)      0

  All infections                                                                               21 (7.5)     30 (5.4)

  Serious                                                                                      3 (1.1)      8 (1.4)

  Opportunistic infections[d](#art40049-note-0010){ref-type="fn"}                              1 (0.4)      2 (0.4)

  Serious                                                                                      0            1 (0.2)

  Herpes zoster                                                                                13 (4.6)     18 (3.2)

  Serious                                                                                      0            1 (0.2)

  Sepsis                                                                                       3 (1.1)      6 (1.1)

  Serious                                                                                      2 (0.7)      4 (0.7)

  Depression                                                                                   10 (3.6)     15 (2.7)

  Serious                                                                                      0            0

  Serious suicidal ideation[d](#art40049-note-0010){ref-type="fn"}                             0            2 (0.4)

  Suicidal behavior[d](#art40049-note-0010){ref-type="fn"}                                     0            0

  Deaths                                                                                       2 (0.7)      3 (0.5)
  ----------------------------------------------------------------------------------------------------------------------

Values are the number (%) of patients reporting the event. SC = subcutaneous.

Adverse events (AEs) that occurred in ≥20% of patients in either treatment group are listed.

Serious adverse events (SAEs) that occurred in \>2% of patients in either treatment group are listed.

As adjudicated by GlaxoSmithKline physicians.

Local injection site reactions occurred in 34 patients in the belimumab group (6.1%) and 7 patients in the placebo group (2.5%). All were mild or moderate in severity, and no serious or severe injection site reactions were reported. The incidence of hypersensitivity reactions was similar between treatment groups. Three deaths were reported in the belimumab group (0.5%; 3 infections \[bacterial sepsis, urosepsis, and tuberculosis of the CNS\]) and 2 were reported in the placebo group (0.7%; 1 vascular \[cardiac death\] and 1 SLE‐related \[thrombocytopenia\]). Herpes zoster was reported in 18 patients in the belimumab group (3.2%) and 13 patients in the placebo group (4.6%); 1 case was serious (belimumab group). Fifteen patients in the belimumab group (2.7%) and 10 patients in the placebo group (3.6%) experienced depression; none of these episodes were serious. Two cases of serious suicidal ideation (0.4% taking belimumab, as adjudicated by GlaxoSmithKline physicians) and no cases of suicidal behavior were reported.

Four patients experienced worsening of IgG hypoglobulinemia from grade 0 to grade 2 in each treatment group (0.7% receiving belimumab and 1.4% receiving placebo). An additional case of worsening from grade 0 to grade 4 occurred in the belimumab group (0.2%).

The incidence of AEs was higher in both groups among patients in the highest body weight quartile (≥78.25 kg; 86.3% of the belimumab group and 90.0% of the placebo group) as compared with those in the lowest body weight quartile (\<55.05 kg; 76.3% of the belimumab group and 77.1% of the placebo group).

Pharmacokinetics {#art40049-sec-0019}
----------------

The median plasma concentration in the group taking belimumab increased from week 4 (65.0 μg/ml) to week 24 (104.8 μg/ml), and decreased slightly at week 52 (86.8 μg/ml) (Supplementary Figure 1, available on the *Arthritis & Rheumatology* web site at <http://onlinelibrary.wiley.com/doi/10.1002/art.40049/abstract>).

DISCUSSION {#art40049-sec-0020}
==========

This was the first phase III randomized, double‐blind, placebo‐controlled study to investigate the safety and efficacy of belimumab 200 mg SC plus standard SLE therapy in patients with SLE. The results demonstrate that weekly SC doses of belimumab 200 mg plus standard SLE therapy significantly reduced SLE disease activity as early as week 16. The treatment effect for belimumab SC is consistent with that observed with belimumab 10 mg/kg IV in the phase III, randomized, double‐blind, placebo‐controlled BLISS‐52 and BLISS‐76 studies [17](#art40049-bib-0017){ref-type="ref"}, [18](#art40049-bib-0018){ref-type="ref"}. The present study was designed to test the efficacy of belimumab SC rather than its equivalence (or lack of same) to belimumab IV, so no conclusion can be drawn with regard to equivalence. Nevertheless, the 2 previous belimumab IV trials and the present belimumab SC trial each met their respective primary end points and demonstrated consistent and significant clinical benefits of belimumab plus standard SLE therapy in patients with SLE.

The inclusion criteria for this study required a SELENA--SLEDAI score of ≥8 at screening, whereas the IV BLISS‐52 and BLISS‐76 studies required a SELENA--SLEDAI score of ≥6 [17](#art40049-bib-0017){ref-type="ref"}, [18](#art40049-bib-0018){ref-type="ref"}. This requirement for a higher SELENA--SLEDAI was driven by data from the IV studies that highlighted that patients needed a higher level of disease activity at baseline in order to have the opportunity to achieve the 4‐point reduction in SELENA--SLEDAI that was needed to meet the SRI4 end point. Despite that requirement, the mean baseline SELENA--SLEDAI scores in the present study were similar to those in the IV studies (10.0 and 9.5 for belimumab 10 mg/kg, 9.7 and 9.8 for placebo in the BLISS‐52 and BLISS‐76 studies, respectively). A greater proportion of patients in the present study had SELENA--SLEDAI scores of ≥10 (62%), as compared with those in the BLISS‐52 (53%) and BLISS‐76 (51%) studies [17](#art40049-bib-0017){ref-type="ref"}, [18](#art40049-bib-0018){ref-type="ref"}.

A post hoc analysis of the present (BLISS‐SC) study and the pooled BLISS‐52 and BLISS‐76 studies was undertaken to compare only patients with SELENA--SLEDAI scores of ≥8 at baseline. In this analysis, the SRI4 responses at week 52 were 63.2% for belimumab 200 mg SC versus 50.0% for placebo and 57.4% for belimumab 10 mg/kg IV versus 41.7% for placebo (data on file; GlaxoSmithKline). While no head‐to‐head comparison between SC and IV belimumab was done, the results of the present study and of this post hoc analysis suggest consistency across the IV and SC studies.

Belimumab SC demonstrated further efficacy benefits, such as reduction of severe flare by 49% over 52 weeks, onset of action as early as week 16, and a shorter time to first SRI4 response that was maintained through week 52 compared with placebo. Significant reductions in severe flare were observed with belimumab 10 mg/kg IV over 52 weeks in the BLISS‐52 study [18](#art40049-bib-0018){ref-type="ref"} and with belimumab 1 mg/kg IV over 76 weeks in the BLISS‐76 study [17](#art40049-bib-0017){ref-type="ref"}. Onset of action was also comparable to that in the BLISS‐52 and BLISS‐76 studies [17](#art40049-bib-0017){ref-type="ref"}, [18](#art40049-bib-0018){ref-type="ref"}. In addition, more patients in the belimumab SC group were able to reduce their corticosteroid dosage as compared with those in the placebo group, although this reduction did not achieve statistical significance. The decrease in corticosteroid dosage occurred in parallel with the reduction in risk of flare among those who received belimumab treatment compared with placebo. Since only patients receiving a baseline corticosteroid dosage \>7.5 mg/day were eligible for analysis, the absence of statistical significance may reflect insufficient power to detect such a difference in a subgroup of this size. It should be noted that the study design did not mandate or encourage corticosteroid taper, and treatment blinding may have limited the proactive reduction of corticosteroids due to concerns that a patient may have been receiving placebo. The observed reduction in corticosteroid use may therefore not faithfully reflect clinical practice, where a more aggressive approach to corticosteroid tapering might be taken.

In subgroup analyses, patients with SELENA--SLEDAI scores of ≥10 at baseline had significant treatment responses (SRI4) with belimumab, whereas those with scores of ≤9 did not. The difference in response rates in the subgroup with scores ≥10 appeared to be greater than in the overall population, suggesting that belimumab SC may be especially beneficial in patients with high levels of disease activity. Similarly, belimumab‐treated patients who were receiving corticosteroids at baseline had a significant treatment response relative to placebo‐treated patients, consistent with the findings of a post hoc analysis of the BLISS‐IV studies [35](#art40049-bib-0035){ref-type="ref"}. In the present study, the treatment effect on the SRI4 response in black patients indicated a positive trend, but statistical significance was not achieved. The number of patients in this subgroup was low, and the power was insufficient to draw firm conclusions. A separate study is underway to specifically assess the benefits of belimumab in black patients.

In baseline body weight subgroup analyses, the treatment effect did not appear to vary greatly between body weight subgroups. The effect achieved statistical significance for the third and fourth quartiles, but not for the first and second quartiles. As with other subgroup analyses, the patient numbers were low.

Fatigue is one of the most commonly reported symptoms among patients with SLE and has considerable impact on their lives [36](#art40049-bib-0036){ref-type="ref"}. Patient‐reported fatigue was significantly reduced with belimumab SC at weeks 8, 36, and 52 in the present study. Although the time to first renal flare was reduced in patients receiving belimumab 200 mg SC, few renal flares occurred later in the study in this group, resulting in a shorter median time to flare. Patients receiving belimumab experienced fewer renal flares overall, and fewer patients with baseline proteinuria \>0.5 gm/24 hours who were receiving belimumab experienced a renal flare as compared with those receiving placebo. Renal involvement is associated with increased morbidity in SLE [37](#art40049-bib-0037){ref-type="ref"}, and a post hoc analysis of BLISS‐52 and BLISS‐76 study data suggested that belimumab may have beneficial effects in patients with renal involvement [38](#art40049-bib-0038){ref-type="ref"}. However, while these data are encouraging, they offer no insight into efficacy in patients with severe active lupus nephritis, a subgroup that was excluded from the BLISS IV and SC studies [17](#art40049-bib-0017){ref-type="ref"}, [18](#art40049-bib-0018){ref-type="ref"}.

The safety profile of belimumab 200 mg SC plus standard SLE therapy was similar to that of placebo SC plus standard SLE therapy and was consistent with the known safety profile of belimumab IV [21](#art40049-bib-0021){ref-type="ref"}. The overall incidences of AEs and SAEs were numerically lower in the belimumab group compared with the placebo group. The increase in AEs with increasing body weight was similar among patients receiving placebo and belimumab, suggesting that body weight did not affect the safety of belimumab.

The incidence of treatment‐emergent suicidality was low. Two patients in the belimumab group and none in the placebo group experienced serious suicidal ideation, and there were no cases of suicidal behavior. In prior studies of IV belimumab (phase II and 2 phase III studies), there were 2 completed suicides in the belimumab groups (2 of 1,458 \[0.1%\]) and none in the placebo groups (0 of 675), and serious depression was reported in 0.4% (6 of 1,458) of patients receiving belimumab and 0.1% (1 of 675) of patients receiving placebo [17](#art40049-bib-0017){ref-type="ref"}, [18](#art40049-bib-0018){ref-type="ref"}, [29](#art40049-bib-0029){ref-type="ref"}, [39](#art40049-bib-0039){ref-type="ref"}. In a phase III trial of SC tabalumab, another BLyS antagonist, in SLE, cases of depression and suicidal ideation were more common in the tabalumab groups (120 mg every 2 or 4 weeks) compared with placebo, although the overall incidence was low (depression, 4.0% and 4.5% versus 0.8%; suicide attempts, 0.3% and 0.5% versus 0%; suicidal ideation, 3.0% and 5.3% versus 0.4%; and suicidal behavior, 0.9% and 1.3% versus 0.4%) [40](#art40049-bib-0040){ref-type="ref"}. Other studies of tabalumab did not report such an imbalance [41](#art40049-bib-0041){ref-type="ref"}. Similarly, no cases of suicidal ideation or behavior were reported in patients with SLE taking other BLyS antagonists blisibimod [42](#art40049-bib-0042){ref-type="ref"}, [43](#art40049-bib-0043){ref-type="ref"} or atacicept [44](#art40049-bib-0044){ref-type="ref"}, [45](#art40049-bib-0045){ref-type="ref"}, [46](#art40049-bib-0046){ref-type="ref"}.

The efficacy and safety results in this study support fixed dosing with the SC dose selection of 200 mg (as opposed to the weight‐based dosing used for the IV infusion) [24](#art40049-bib-0024){ref-type="ref"}. The pharmacokinetic profile is consistent with the simulated steady‐state concentrations for weekly belimumab 200 mg SC (104 μg/ml) and monthly belimumab 10 mg/kg IV (110 μg/ml) [25](#art40049-bib-0025){ref-type="ref"}.

Some aspects of this study may limit interpretation. Not all patients were included in the corticosteroid reduction analyses, as only 503 of 836 (60.2%) patients were receiving corticosteroids at a dosage of \>7.5 mg/day at baseline. The inclusion criteria did not permit inclusion of patients with SELENA--SLEDAI scores of \<8 at screening, nor did they permit entry of patients with active nephritis or active CNS disease, so no conclusions can be made about these subsets of patients. Sample sizes in some subgroups were small, which limits the conclusions that can be drawn.

In summary, fixed‐dose weekly belimumab 200 mg SC in patients with SLE reduced SLE disease activity in the overall population, and patient‐reported levels of fatigue were improved. Safety results were consistent with the known safety profile of belimumab. The ability of patients with SLE to administer their medication away from the clinic will provide a more convenient treatment regimen for belimumab, which may make it a more viable treatment option for some patients.
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